NATIONAL SENIOR CERTIFICATE: NAUTICAL SCIENCE: PAPER | — ANNEXURE BOOKLET

ANNEXURE 1

EXAMINATION NOTES AND DEVIATION CARD

1.

2.

All relevant working must be shown on the answer sheet.

All work done on the chart must be done lightly, using a 2B pencil.

DEVIATION CARD

Page i of vi

Corrections applicable to courses and bearings must be calculated correct to the
nearest %2° and plotted to a similar accuracy.

Ship's Head | Deviation Ship's Head | Deviation
(Compass) (Compass)

000 4°E 180 "E
010 5E 190 “E
020 4°E 200 "E
030 3’E 210 "E
040 2°E 220 "E
050 1°E 230 =
060 1°W 240 "E
070 2°W 250 0

080 3w 260 "W
090 4°W 270 "W
100 5 W 280 "W
110 4°W 290 "W
120 3w 300 "W
130 2°W 310 "W
140 1°W 320 W
150 0’ 330 "W
160 1°E 340 "W
170 2°E 350 ‘E
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ANNEXURE 2 — ALTITUDE CORRECTION TABLES

ALTITUDE CORRECTION TABLES 10°-90°—SUN, STARS, PLANETS

OCT.—MAR. SUN APR.—SEPT. STARS AND PLANETS DIP
App. Lower Upper| App. Lower Upper || App. Corrn | App. Additional || Ht. of o BB oF| Huof oy
Alt. Limb Limb | Alt. Limb Limb || Alt. Alt. Corrn Eye “°'™" Eye Eye ~Orf
EE o gl Gl S 1987 - Lt -
9 34—}-10-8—21-5 9 39+IO~6—2:-2 95 —53 VENUS 24,8 Bt el
9 45 . 9 5I 10 08 26 86| 1'5— 22
g 56109724 | o (IO ] L 552 | Jan. 1-Jan. 4 28 %9 g2 20— 25
+I1°0—21'3 +10:8—21-0 —5°1 o —30
10 08 10 15 10 33 o ’ 30 9:8| 25— 2-8
4111 —21-2 + 109 —20-9 —5-0 + 03 M . ! .
- 21+II‘2—2x |32 27-1—11-o~zo~8 4 46—4-9 24 + 02 3 2—3-2 el F et
! o . . T N g
103 s are | 10 8 arraog [| 1190 pg | got 0T || 345 12| Secuble
g T oS—f—H'Z_m6 11 29 47 Jan. s-Feb. 25 38 34 126 o
1 15+II'5—208 % 23—rII'3—20~5 11 45—4-6 . 2 4_0—3-5 13-3 ’
% +11-6—207 +I11'4—204 —4'5 o , =3 X 20— 79
30 11 38 12 oI | 9 i o 43 141 o B
i 46+II~7—206 55 54+II-5—20~3 12 1844 | 41 ) 4,5—3‘7 149 22 3
12 02 TIIB 208 |y o T IN6—z02 |, g 43 76 © O 47738 (g0 | 24T &6
12 I9+“.9_204 12 28‘“1.7"20'I 12 54_4.2 Feb. 26-Dec. 31 5"-”_3'9 16°5 22: 9:0
5 37+12~o—zo 3 3 46+u-8—zo-o 13 13 41 'o s 52 40 174 2 93
5 55+12‘I—-zo~2 13 05+n-9—19-9 13 33—4-0 o ’ 5_5—4-1 183
i3 3aTIFa=aen | 2 “edazo~agdfl - —3:9 6o T 9% §—4% .| 30— 96
Ig 3‘51+12-3—zo~o Ig 4‘51'-{—12'1—19-7 Ii fg——3~8 2_1—4-3 Zg'I 32—100
T i T bioelesd E B 63~ ¥4 oy 337703
e G R i s —4 6—106
14 18+125 19-8 14 3o+123 195 |l 15 04 36 MARS 66 Y5 3230 36—1 .
+12:6—19-7 +12°4—19:4 —3'5 | Jan. 1-Dec —46 38—108
14 42 14 54 15 30 31l 69 22°9
15 06 12T 196 | (o g TIZS 193 | o, —3 & i 2 47 339
+12:8—19'5 +12:6—19-2 7—3-3 o . 7 —4-8 40—III
IS5 32 IS 46 16 26 6o T 01 7'5 249
15 59+12-9—19-4 16 14T 2110 || 46 63 g 49 46| 214
6 28+13-o—x9-3 %6 4+12-8—19~o 3 38_31 g‘z—s-o o 44—11°7
% +13°1—19-2 i ‘:4+12-9—x8~9 Ig & o9 g.c 51 2;1 46—11°9
. 52+I3'2——19-1 17 g+13'0—18‘8 18 2829 S‘g—s Bl ors 48 —12-2
Ig 364-13-3—19-0 Ig g +13'1—187 I ? —2-8 o O3 2_4 ft. ,
18 42+I3-4~~18~9 19 0‘:+13~2—x8-6 Ig Z 27 g —54 31'5 2— 14
lo aptis—188 | 19 Phizg—es || 29 526 Al
20 03,—}-13'6—18'7 20 25+I3'~4~’8'4 21 28 25 10-3~S.6 339 .
20 48+13'7_'8'6 21 1p IS, 19 24 106 27 351 B== 2y
o 35—{—13'8—18'5 22 oo+13-6—x8-z 23 13 2-3 11_0—5-8 363 10— 31
o s VIS 9 — Y8 22 54+I3'7—13'I 24 11 2:2 114 59 37-6 | See table
+14:0—18-3 +13-8—18-0 21 —6-0 b
23 22Jrl e 3 51 - 25 14 11-8 .~ 389
4'1—182 +13'9—179 20 _—61 ;
24 21 24 53 26 22 122 40-1 | ft. i
+142—181 +14'0—17-8 —1-9 —6-2
25 26 26 00 27 36 126 41°5 | 70— 81
26 36+I4'3_’8‘° 27 I3+I4.I—l7'7 28 56_1'8 I3'0——6.3 428 | 75— 84
+14'4—17°9 +142—176 —X7 —64
27 52 28 33 30 24 13-4 442 | 80— 87
29 15T 4578 | 4 o TI43 175 || o) 0016 13-8_6'5 45'5| 85— 89
30 46 TI4OTITT | 5y oI aTafl 5y TS 142 0% 469| 90— 92
+14:7—176 +14'5—17-3 —1I4 . —67 . .
32 264_”',8_,7,5 33 20+I4,6_I7_2 35 40_1_3 147 _¢.g 483 95— 95
I I 8 151 :
gg 23""‘*'9_”'4 315/ z’é+l4'7_”" % 28—1'2 12‘5_6'9 ‘53 100— 97
38 36+15-o—x7-3 39 o+14-8—:7-o 42 44 I‘I 16-0—7'0 52:8 | 105— 99
+15'1—172 5 +14-9—16-9 —I0 =7 i =
41 o8 42 31 45 36 16°5 543 | II0—10°2
+152—171 I-l—xs-o—xs-t; 3 09 16~9—7'2 55-8 | 115—104
43 59+15-3—x7~o 453 +151—167 46 47 0-8 L—73 . .
47 10 48 55 52 18 174 57°4 | 120—10°6
+15'4—169 +152—166 —0'7 =74 ) s
50 46 52 44 56 11 17°9 58:9 | 125—108
54 49-{—15'5—16-8 57 02+15-3—16-5 &0 28——0-6 18-4—7'5 60-5
59 23 T15°6—167 | ) Sy TI54—164 || oo (305 18877 62:1| 130—111
64 30 TISTTIE6 | g T TISS =163 )| o 1O 193 /7 638 135—11'3
70 12 TISBTres | g qetIS6 ez | o p 5703 198 7% 654 | 140115
76 26+IS.9— - 79 43+15'7_“5'l 81 13 - zo~4_7'9 671 | 145—11'7
+16:0—163 +15'8—16-0 —o0-I —80 ;s e
8305 ; corinn | O s suinl 8798 o 209 o 688 150—11°9
90 00 90 00 e 90 00 214 70°5 | 155 —12°'I

App. Alt. = Apparent altitude = Sextant altitude corrected for index error and dip.
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ANNEXURE 3 — CONVERSION OF ARC TO TIME

CONVERSION OF ARC TO TIME

Page iii of v

o_59° | 60°-119° | 120°-179° | 180°-239° | 240°-299° | 300°-359° 07.00 | 025 | 0°.50 | 075

° h m ° h m ° h m o h m ° h m o h m sim s m s m s m s

o|/{000]| 66| 400|120 800|180 1200|240 | 16 00| 300 | 2000] 0] 00O 0OOI |0OO2]|0O03

1|004]| 61| 4 04| 121 8 04| 181 | 12 04| 241 | 16 04 | 301 | 20 04 I{004 005|006} 007

2! 008 62 | 4 08 | 122 8 08 | 182 ) 12 08 | 242 | 16 08 | 302 | 20 08 2|lo008|e009|010|0II

3(012 63 | 4 12 | 123 8 12 | 183 | 12 12 | 243 | 16 12 | 303 | 20 12 3|012({013|014] 015§

4/016| 64| 4 16| 124 | 8 16 | 184 | 12 16 | 244 | 16 16 | 304 {20 16| 4|0 16 (0 170 18 |0 I9

§|020]| 65| 420|125 | 820|185 | 1220|245 |16 20| 305|2020] §|(020|021|022]023

6|0 24 66 | 4 24 | 126 8 24| 186 | 12 24| 246 | 16 24 | 306 | 20 24 6|024|025|026}0 27

7028 67| 4 28| 127 8 28 | x87 | 1228|247 | 16283072028 7|028|029!030]|031

8|/032| 684 32]128| 832|188 1232)]248|1632)308|2032] 8/032|033|034|0 35

9/036| 69 (436|129 836|189 | 1236|249 | 1636|309 |2036] 9/036|037|038]|o039

10 | O 40 70 | 4 40 | 130 8 40| 190 | 12 40 | 250 | 16 40 | 310 | 20 40 | I0 | O 40 [ O 41 | O 42 | O 43
11 | 044 71 | 4 44 | 131 | 8 44 | 191 | 12 44 | 251 | 16 44 | 311 | 20 44 | XX [0 44 | 0 45 | 0 46 | 0 47
12 | 0 48 72 | 4 48 | 132 8 48 | 192 | 12 48 | 252 | 16 48 | 312 | 20 48 | 12 |0 48 |0 49 | 0 50| O 5K
13/052| 73452133 | 852|193 1252|253 | 1652|313 2052)|13|052|053|0354]|0S5S
14| 056] 74| 456|134 856|194 | 1256|254 16 56]|314|2056]14 056 ]057|058|0S59
15|100] 75| 500 |135| 900|195 |13 00| 2551700 |3I5§|21CO}I5 100|101 |XIO02]|TIO3
16 | I 04 76 | 5 04 | 136 904|196 | 13 04|256| 1704|316 | 210416 | 104 |1 05|I06]|T1O07
17| 108) 977|508 |137] 908|197 | 1308|257 | 1708|317 |2108}j17|108|109|TITI0(TIII
18| 112 78| 512|138 | 912|198 13 12 |268 | 1712|318 |21 1218 |1 12|1X11I13|TX14]T1I5
19| 116| 79| 516|139| 916|199 | 1316|259 |17 16| 319 (21 16 |19 |1 16 I 17 |1 18| 1 19
20/ 120 80 |520|140| 920)200]| 1320|260 |1720}320|2120}20|120|12I|T22]|T23
21 |1 24| 81 (524|141 | 924|201 | 1324|261 | 1724|321 |2124{2x|124|125|126]|127
22 |1 28 82| 5 28| 142 928|202 |13 28|262 1728|322 |2r28}22{1r28|129)13]|T1 31
23| 132] 83 |532|143| 932|203 | 1332|263 1732323 (2r32)123|I32{I33|134]|T1I35
24| 136 84536144 | 936|204 | 1336|264 |1736]|324|2136]24{136[{137|138|139
25| 140 85540 | 145| 9 40 | 205 | 13 40 | 265 [ 17 40 | 325 | 21 40|25 | I 40 (I 4I | I 42| I 43
26 1144 ] 86| 544|146 | 9 44 | 206 | 13 44 | 266 | 17 44 | 326 | 21 44 | 26 | 1 44 | I 45 | I 46 | 1 47
27| 148 87| 548|147 | 948 | 207 | 13 48 | 267 | 17 48 | 327 ({21 48127 |1 48 (1 49| 1 50| I 5I
28 (152 | 88 |552]148| 952|208 | 1352|268 |1752|328|2r52}128|152|153|154/|T1355
29 | 1 56 89 | 556|149 | 956|209 | 1356|269 | 1756|329 |2156]29|156|157|158]|T1359
30| 200| 90| 600150 1000|210 | 1400|270 |18 00330 |2200])30|200(|20I|202]203
31 |204] 9x 1604|351 | 1004|211 | 1404|271 | 18 04| 331 (22 04 |31 |204|205]|206]207
32 |208| 92 |6 08 | 152 | 10 08 | 212 | 14 08 | 272 | 18 08 | 332 |22 08 32 (208 [2 09 |2 10| 2 II
33|/212| 9316 12| 153 | 1012|213 |14 12 {273 (18 12333221233 |212|213(214](215
34| 216| 94| 616|154 | 10 16 | 214 | 14 16 | 274 | 18 16 | 334 |22 16 |34 |2 16 |2 17 |2 18 |2 19
35| 220| 95| 620 |155| 1020|215|1420|275|18 20|335|2220}35(220 221222223
36 | 224 | 96| 624|156 | 10 24 | 216 | 14 24 | 276 | 18 24 | 336 | 22 24 | 36 | 2 24 |2 25 | 2 26 | 2 27
37228 97 (628|157 | 1028|217 | 1428|277 1828|337 (2228137228 |229|230]|23I
38 | 232 | 98632 |158|1032|218|1432]|278)|1832)1338223238[232{233]234]/235
39| 236| 99|636| 159 | 1036|219 | 1436|279 | 18 36 {339 |2236)139(236|237|238]|239
40 | 2 40 | 100 | 6 40 | x60 | 10 40 | 220 | 14 40 | 280 | 18 40 | 340 | 22 40 | 40 [ 2 40 | 2 41 | 2 42 | 2 43
4 | 2 44 | ToX | 6 44 | 161 | 10 44 | 221 | 14 44 | 281 | 18 44 | 34X | 22 44 | 4T | 2 44 | 2 45| 2 46 | 2 47
42 | 2 48 | 102 | 6 48 | 162 | 10 48 | 222 | 14 48 | 282 | 18 48 | 342 [ 22 48 |42 |2 48 |2 49| 2 50| 2 51
43| 252|103 | 652|163 | 1052|223 |14 52283 |18 52[343 (225243 |252[253|254]|255
44| 2 56| 104 | 6 56 | 164 | 10 56 | 224 | 14 56 | 284 | 18 56 | 344 | 22 56 } 44 | 2 56 | 2 57 | 2 58 | 2 59
45| 300|105 | 700|165 | 11 00| 225|1500|285)1900|)345|2300]45|3 003 01)302]|303
46 | 304 | 106 | 7 04 | 166 | 11 04 | 226 | 15 04 | 286 | 19 04 | 346 | 23 04 | 46 | 3 04 |3 05| 3 06 | 3 07
47| 308 | 107|708 | 167 | 11 08 | 227 | 1508|287 | 1908|347 |2308 |47 308 |309|310]3 11
48 |3 12 | 108 | 7 12 | 168 | 11 12 |'228 | 15 12 | 288 | 19 12 | 348 | 23 12 | 48 |3 12 (3 13 |3 14| 3 IS
49 | 316 | 109 | 7 16 | 169 | 11.16 | 229 | 15 16 | 289 | 19 16 | 349 | 23 16 | 49 | 3 16 |3 17 |3 18 | 3 19
50| 320} 110|720 170 | 11 20 | 230 | 15 20 | 290 | 19 20 | 350 | 23 20 ] 50 | 3 20 | 3 21 | 3 22 | 3 23
§1 | 324 | xxx | 724|170 | 11 24 | 231 | 15 24 | 291 | 19 24 | 35T | 23 24 | 51 | 3 24 |3 25 (3 26 | 3 27
§2|328| 112|728 | x72 | 11 28 |232| 1528|292 |1928|352|2328)52|328|329330]331
§3 1332|113 |732|173 | 11321233 (1532|293 |19 32353 |2332]53(332)333|334/335
654|336 | 114 |7 36| 174 | 11 36 [ 234 | 1536|294 | 19 36 | 354 [ 23 36 | 54 | 336|337 (338|339
551|340 | 115 | 7 40 | 175 | 11 40 | 235 | 15 40 | 295 [ 19 40 ] 355 | 23 40 | 55 |3 40 |3 41 | 3 42 | 3 43
56 | 344 | 136 | 7 44 | 176 | 11 44 | 236 | 15 44 | 296 [ 19 44 | 356 | 23 44 | 56 | 3 44 [ 3 45 | 3 46 | 3 47
57348 | xx7 |7 48| x77 | 11 48 | 237 | 15 48 | 297 [ 19 48 | 357 | 23 48 | 57 |3 48 |3 49 (3 50 | 3 51
68 |3 52| 118 |7 52178 | 1152|238 | 1552|298 | 1952|358 (2352]58|352/353|354/|3355
59356119 | 756|179 | 1156|239 | 1556|299 |19 56]|359123561591356135713581359

The above table is for converting expressions in arc to their equivalent in time ; its main use in this Almanac
is for the conversion of longitude for application to L.M.T. (added if west, subtracted if east) to give G.M.T. or vice
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ANNEXURE 4 — NAUTICAL ALMANAC - 1987 AUGUST 17, 18, 19

1987 AUGUST 17, 18, 19 (MON., TUES., WED.) 163
Twilight Moonrise
G.M.T. SUN MOON Lat. Sunrise
N Naut.  Civil 17 18 19 20
G.H.A. Dec. G.H.A. v Dec. d H.P. ° h m hom h m h om b om b m h m
a w5 u & 7 S 5 7 S 7 Q S ANT2E V] 02 40 |. @3 (a= [ e |
1700]178 56.4 N13 39.8|266 55.5 10.7 N24 39.6 8.0 554 N70| m 0105 |0308| O o = =
01193 56.6 39.0(281 252 10.5 24 47.6 7.7 554 68| m 0201 {0329 | @ o] o =)
02208 56.7 38.2/295 54.7 10.6 24 553 7.7 5541 66| M 0233 {0346 | O3 ) o o
03{223 56.8 .. 37.4{310 24.3 105 25 03.0 7.5553] 64]0057 {0256 0350 = (o] ca (]
044238 57.0 36.6|324 53.8 105 25 105 7.5553| 6210147 {0315 {0410 |2006] o o |22 34
05}253 57.1 3591339 233 104 25 18.0 7.2 553} 60}0217 {0330 04202050 ]2110]2201]{2323
06}268 57.2 N13 35.1)353 52.7 10.4 N25 25.2 7.2 553} N 58} 0238 | 0342 | 04 28 | 21 19 | 21 49 | 22 40 | 23 54
07}283 57.3 343] 8221104 25324 7.0552] 56[{0256 |0353 0435|2141 ]2216)2308]2417
08}298 57.5 33.5| 22 51.5 103 25 394 6.9 552 5410310 |04 02 |04 42 | 2200|2237 |2329 |24 36
M 091313 576 .. 32.7{ 37 20.8 10.3 25 46.3 6.8 55.2 5210322 | 0410 | 0448|2215 | 2255|2347 {2451
O 10{328 57.7 31.9| 51 50.1 10.3 25 53.1 6.6 552| 50}03 32 | 0417 | 0453|2229 |2310]2402]0002
N 11{343 57.9 3L.1{ 66 19.4 10.2 25 59.7 6.5 551] 45{0354 (0433|0504 |2257 |2340|2433 0033
2 12{358 58.0 N13 30.3] B0 48.6 10.2 N26 06.2 6.3 55.1| N 40} 04 10 {04 45 | 05 14 | 23 19 | 24 04 | 00 04 | 00 57
¢ 13| 13 581 29.50 95 17.8 10.2 26 125 6.3 55.1) 3510423 | 0455 | 0522|2337 {2424 |0024]0116
14| 28 58.3 28.7/109 47.0 101 26 18.8 6.1 551] 30|04 34 {0504 | 0529 | 2353|2441 | 0041|0133
15 43 584 .. 27.9{124 16.1 101 26 249 59 550] 20}0451 | 0518 {0541 {2419 {0019 {0109 0201
16} 58 58.5 27.1/138 452 10.1 26 30.8 5.9 55.0] N 10} 0504 | 0529 | 05 51 | 24 43 | 00 43 | 01 33 | 02 25
17{ 73 58.7 26.3{153 14.3 10.0 26 36.7 5.6 55.0 0§0515 10539 | 0601|0013 |0104]|0156]|0248
18] 88 58.8 N13 25.5[167 43.3 10.0 N26 42.3 5.6 55.0} S10] 0524 | 0549 {06 10 | 0033 |01 26 | 02 19 | 03 11
19{103 58.9 24.7/182 12.3 10.0 26 47.9 54 549} 20} 0531 [ 0557 | 06 20 | 00 53 | 01 49 | 02 44 | 03 35
20{118 59.1 239196 413 9.9 26 53.3 53 549| 30[0539 {0607 | 06310117 {0216 |03 12 |04 03
211133 59.2 .. 23.1f211 10.2 10.0 26 58.6 52 549 35}0542 | 0612 0638 | 0132|0233 |0329 0420
221148 59.3 223|225 392 9.8 27 03.8 5.0 549{ 40]0545 [ 0617 |06 45 | 01 48 | 02 51 | 03 49 | 04 39
231163 59.5 21.5/240 08.0 9.9 27 08.8 4.9 54.9) 45]0549 | 0623 | 0653 | 0208 | 03 14 | 04 13 | 05 03
1800[178 59.6 N13 207|254 36.9 9.9 N27 13.7 4.7 54.8] S50 0552 | 06 30 | 07 04 | 02 33 | 03 44 | 04 44 | 05 33
01{193 59.7 19.9/269 058 9.8 27 184 4.6 548] 5210554 {0633 |07 08 | 02 46 | 03 58 | 05 00 | 05 48
02208 59.9 19.1{283 346 9.8 27 23.0 45548] 5410555 0637 |07 13 {0300 {0415 (0518 |06 05
03}224 000 .. 183|298 03.4 9.8 27 275 43 548]| 56)0557 | 0640 | 07 19 { 03 16 | 04 35 | 05 40 | 06 26
041239 001 17.5{312 32.2 9.7 27 31.8 4.2 548] 5810558 {0644 | 07 26 | 03 35 | 05 01 | 06 09 | 06 53
05254 00.3 16.7]327 009 9.8 27 360 4.0 547} S60] 0600 | 06 49 | 07 33 | 04 00 | 05 36 | 06 52 | 07 30
06{269 00.4 N13 15.9|341 29.7 9.7 N27 40.0 3.9 54.7 %
07|284 005 151|355 584 97 27 439 38 587 | 1oy | sonser | . O o
T 08}299 007 143} 10 271 97 27 477 3.7 sa7] <" Cvil  Now. | 17 18 19 20
U 09/314 008 .. 13.5| 24 558 9.6 27 514 3.4 547
E 10§329 01.0 12.7} 39 244 9.7 27 54.8 3.4 546 of h m hom R om A om A om hom hom
S 11{344 01.1 11.9] 53 53.1 9.6 27 582 3.2 546| N72|2122 | m m (o] (ma] [aa] O
D 120359 01.2 N13 11.1] 68 21.7 9.6 N28 01.4 3.1 546| N70]2056 | 2251 | m @ o= = =)
A 13} 14 014 10.3| 82 503 9.7 28 045 2.9 546| 68)2035 (2201 m o) o= =] =]
Y 14f 29 015 09.5f 97 19.0 9.6 28 07.4 28 54.6f 662020 {2131 m o o o o
15§ 44 01.6 .. 08.7}111 47.6 9.5 28 102 2.7 546f 6412007 |2108 {2300} O o © (=
16§ 59 01.8 079126 16,1 9.6 28 129 25545f 62]1956 | 2051 |[2216 1728 ) © |20 24
17} 74 019 07.0{140 44.7. 9.6 28 154 2.4 545| 60]19 46 {2036 |21 48 | 1645 |18 13 |19 10 |19 35
18] 89 02.0 N13 06.2/155 13.3 9.6 N28 17.8 2.2 545| N58] 1938 | 2024 | 21 27 | 16 16 | 17 34 | 18 31 | 19 04
19{104 022 - 054{169 41.9 95 28 20.0 2.1 545} 56]1931 |2014 {2110 |1554 |17 07 | 1803 | 18 40
20{119 02.3 04.6{184 104 96 28 221 19 545] 54|19 25 [ 20 04 | 20 56 | 1536 | 16 46 | 17 42 | 18 21
211134 025 .. 03.8/198 39.0 9.5 28 24.0 1.8 545| 52]1919 {1956 | 2044 | 1521 |16 29 |17 24 |18 05
22}149 02.6 03.0{213 07.5 9.6 28 258 1.7 544) 50|19 14 {1949 | 2034 | 1508 | 16 14 | 17 08 | 17 51
231164 02.7 02.2(227 36.1 95 28 275 15 544) 45{1903 |19 34 |20 13 | 14 40 | 15 43 | 16 38 | 17 22
1900[179 02.9 N13 01.4[242 04.6 9.6 N28 29.0 1.4 544| N40| 1853 |19 22 | 1957 | 14 19 | 15 20 { 16 14 | 17 00
01}194 03.0 13 00.6]256 33.2 9.5 28 304 1.3 544] 35]1846 | 1912 } 1944 |14 01 |15 00 | 15 54 | 16 41
02§209 03.2 12 59.8]271 01.7 9.6 28 31.7 1.1544) 30]1839 |19 04 |19 33 | 13 46 | 14 44 | 15 37 | 16 25
03224 033 .. 59.0/285 303 9.5 28 328 09 544] 20]1827 |1850 }1917 |13 20 |14 16 | 1509 | 15 58
04239 03.4 58.1]299 58.8 9.6 28 33.7 0.8 544| N10|18 17 | 18 38 | 19 04 | 12 58 | 13 52 | 14 44 | 15 35
05{254 03.6 57.3314 27.4 9.5 28 345 0.7 543 0{1807 {1829 {1853 {1238 |13 29 |14 21 | 1513
06}269 03.7 N12 56.5|328 55.9 9.6 N28 352 0.6 54.3] S10}| 1758 |18 19 | 18 44 | 12 17 | 13 07 | 13 58 | 14 51
w 07284 03.9 5571343 24.5 9.6 28 358 0.4 543] 20|17 48 {1811 |18 37 | 1155 {1243 | 13 34 | 14 27
E 08}299 04.0 54.91357 531 9.6 28 36.2 0.2 543| 30]1737 {1801 |18 30 |11 30 {1215 {1305 | 14 00
D 09314 041 .. 54.1] 12 21.7 9.6 28 364 0.1 543| 3511731 [1757 |18 26 | 11 15 | 11 58 | 12 48 | 13 43
N 10329 04.3 53.3| 26 503 9.6 28 365 00 543{ 40{17 23 {1751 {1823 | 1057 |11 39 |12 28 |13 24
£ 11344 04.4 52.5| 41 189 9.6 28 365 01 543| 45]1715 {1745 |18 20 |10 37 |11 16 | 12 04 |13 01
S 12{359 04.6 N12 51.6] 55 47.5 9.6 N28 36.4 0.4 543| S50]17 05 | 17 38 | 18 16 | 10 11 | 10 46 | 11 33 |12 31
D 131714 047 50.8| 70 161 9.7 28 36.0 04 542) 52}17 00 {1735 |18 15 |09 58 |10 31 |11 17 |12 16
A 14} 29 049 50.0] 84 448 9.7 28 356 0.6 54.2] 54}1655 {1732 |18 14 |09 44 | 10 14 | 10 59 | 11 59
Y 15{ 44 05.0 .. 492] 99 135 96 28 350 0.7 542{ 56[1650 {1729 {18 12 |09 27 | 09 54 { 10 37 | 11 38
16] 59 05.1 4841113 421 97 28 343 09 542)] 58|1643 |17 25 | 1811 |09 07 |09 28 | 10 08 | 11 12
17} 74 05.3 47.6/128 10.8 9.8 28 33.4 1.0 54.2] S60} 16 36 |17 20 | 18 09 | 08 42 | 08 53 | 09 25 | 10 35
18| 89 05.4 N12 46.8/142 39.6 9.7 N28 32.4 1.1 54.2 SUN MOON
19§104 05.6 459157 08.3 9.8 28 31.3 1.3 54.2 . F i o
20}119 05.7 4511171 37.1 9.8 28 30.0 14 542] pg, | FA% of lime on 2, RO, age|  Phase
21§134 059 .. 44.3{186 059 9.8 28 28.6 1.5 54.2 00 12" | Pass. | Upper Lower
221149 06.0 435|200 347 9.8 28 271 1.7 542 w 3] @ sF o ml vmIh mld
231164 06.1 427|215 035 9.9 28 254 1.9 54.2 17104 15 {04 08 | 12 04 | 06 25 | 18 51 {23
18104 02 [ 0355 {12 04 | 07 17 | 19 43 |24 O
$D. 158 d 08| so. 15.0 14.9 148 1910349 {0342 |12 04 {08 09 |20 35 |25
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ANNEXURE 5 = INCREMENTS AND CORRECTIONS

2" INCREMENTS AND CORRECTIONS I3
> | sun 2 | o | | |48 | S0 o Garen | o G | e e
12 PLANETS ARIES [MOON ?ir Corr zr Corr ;r Corr 13 PLANETS ARIES |MOON zr Corr c:ir Corr ‘oir Corr
s o 7 e ’, e 4 ¢ 4 ’ ’ ’ ’ 7 s o ! 3 ° 7 ° ! § ’ 1 ’ ’ 4 ’

00 [ 3000 | 3005 2518 fj00 00| 60 13 |12e0 25 00 | 3150 | 3155 | 3061 00 00| 60 14|10 27
0113003 ( 3007 | 252001 00| 61 13|11 25 01 | 3153 | 3158 | 3064 | 01 00| 61 14|11 27
02 13005 | 3010 | 2523 |02 00 62 13|22 25 02| 3155 | 3160 | 3066 02 00| 62 14| 12:2 27
03 | 3008 | 3012 25257103 01| 63 13 |123 2% 03| 3158 | 3163 | 30681 03 01| &3 14123 28
04 | 3010 | 3015 | 2528 |/ 0.4 01| 64 13124 26 04 | 3160 | 3165 | 3071 | o4 01| 64 14| 124 28

05 (3013|3017 2530105 01| 65 14| 125 2% 05| 3163 | 3168 | 3073 | 05 01| 65 15| 125 28
06 | 3015 | 3020 | 2532 |[ 06 01| 66 14 |12:6 2% 06 | 3165 | 3170 | 3075 | 06 01| 66 15| 126 28
07 | 3018 | 3022 | 2535-f| 07 01| 67 14|27 2% 07 | 3168 | 3173 | 3078 (| 07 02| 67 15| 127 29
08 [ 3020 | 3025 | 2537 || 08 02| 68 14 |12:8 27 08 | 3170 | 3175 | 3080 08 02| 68 15| 128 29
09 [ 3023 | 3027 | 2539 ({09 02| 69 14| 129 27 09 | 3173 | 3178 | 3083 (| 09 02| 69 16| 129 29

10 | 3025 3030 2542 (|10 02| 70 15| 13-0 27 10 3175 3180 3085 (| 0 02} 70 16| B0 29
11 | 3028 | 3023 | 2544 |11 02] 71 15| B2 27 11| 3178 | 3183 | 3087 (| 21 02| 71 16| 11 29
12 1 3030 | 3035 | 2547 || 12 03| 72 15|12 28 12 | 3180 | 3185 | 3090 | 22 03] 72 16| B2 30
13 {3033 | 3038 2549 |13 03| 723 15| 133 28 131 3183 | 3188 | 3092 13 03| 73 16|13 39
14 | 3035 | 3040 | 2551 || 1.4 03| 7.4 15| 13-4 28 14 { 3185 | 3190 | 3095 || 1.4 03] 7.4 17| B4 30

15 1 3038 | 3043 | 2554 || 1.5 03| 7.5 16 | 135 28 15| 3188 3193 | 3097 | 15 03| 7.5 1.7 | 1B:5 30
16 | 3040 | 3045 | 2556 || 16 03| 76 146 | 136 28 16 | 3190 3195 | 3099 || 1.6 04| 76 17| 16 3.1
17 | 3043 | 3048 | 2559 || 1.7 04| 77 16 | 137 29 17 | 3193 | 3198 | 3102 2.7 04| 77 17| 137 31
18 | 3045 | 3050 2561 (18 04| 78 16 | 13.8 29 18 3195 3 200 3104 || 18 04| 78 18| 138 3.1
19 | 3 048 3053 2563 |19 04| 79 146 | 139 29 19 3198 3203 3107 ) 9 04} 79 18| B-9 31

20 | 3050 | 3055 | 2566 || 20 04| 80 17 |140 29 20| 32000 | 3205 | 3109 2.0 05{ 80 18| 140 3-2
21 | 3053 | 3058 | 2568 |21 04| 81 17 [141 29 21| 3203 | 3208 3111 21 05| 81 18| 141 3.2
22 | 3055 | 3060 | 2570 |} 2.2 05| 82 17| 142 39 22 | 3205 | 3210 | 3114 || 22 05| 82 18| 142 32
23 | 3058 | 3063 2573 |23 05| 83 1.7 |143 39 23| 3208 | 3213 | 3116 23 05 83 19 | 13 32
24 | 30600 | 3065 | 2575 |} 2.4 05| 84 18| 144 39 24 | 3210 3216 | 3118 | 24 05| 84 189|144 32

25 | 3063 3 06-8 2578 )25 05| 85 18 |15 39 25 3213 3218 3121 25 06| 85 19 |145 33
26 | 3065 30740 2580 |26 05| 86 18|16 30 26 3215 3221 3123 {j 2.6 06| 86 19 | 146 33
27 | 3068 | 3073 | 2582 || 27 06| 87 18|17 31 27 | 3218 | 3223 | 3126 || 2.7 06| 87 20|47 33
28 | 3070 | 3075 ] 2585 ({28 06| 88 18148 31 28 | 3220 | 3226 | 3128 |28 06| 88 20|48 33
29 | 3073 | 3078 | 2587 |29 06| 89 19 |19 31 29 | 3223 | 3228 31301 29 07| 89 20|19 34

30 { 3075 | 3080 | 2590 {{3-0 06| %0 19 [150 31 30 | 3225 3231 3133 ({30 07| 90 290|150 34
31 {3078 3083 | 259231 06 91 19 [151 31 31 | 3228 3233 | 3135 (31 07| 91 20151 34
32 {3080 3085 | 2594 {132 07| 92 19 |152 32 32 13230 3236 | 3138 ({32 07| 92 21152 34
33| 3083 | 3088 | 2597 |33 07| 93 19 |153 32 3313233 | 3238 | 3140 {33 07| 93 21 (153 34
34 | 3085) 3090 | 2599 |34 07| %4 290|154 32 34| 3235 3241 | 3142 ({34 08| 94 2.1 |154 35

35 3 088 3093 3002 || 3.5 07 95 20 | 155 32 35 3 238 3243 3145 || 3.5 08 9.5 2.1 1155 35
36 | 30990 3095 3004 || 36 08 96 240|156 33 36 3 240 3 2446 3147 |} 3.6 08| 96 22156 35
37 | 3093 3098 3006 |37 08 97 20 |157 33 37 3 243 3 248 3149 |} 3.7 08 97 22| 157 35
38 | 3095 | 3100 | 3009 ({38 08| 98 290|158 33 38 | 3245 | 3251 3152 (| 38 09| 98 22| 158 36
39 | 3098 3103 | 3011 |[39 08| 99 21 |159 33 39 (3248 | 3253 | 3154 |39 09| 99 22159 36

40 | 3100 | 3105 | 3013 || 40 08 |200 21 |16-0 33 40 | 3250 | 3256 | 3157 || 40 09| 100 23|10 36
41 | 3103 | 3108 | 3016 || 42 09 |21 21161 34 4] | 3253 | 3258 | 3159 | 41 09 ] 101 23161 36
42 | 3105 | 3110 | 3018 || 42 09 |1202 2.1 |162 34 42 1 3255 | 3261 | 3161 || 42 09102 23|12 3%
43 | 3108 | 3113 | 3021 {|{ 43 09 [103 2 |163 34 43 | 3258 | 3263 | 3164 || 43 10| 103 23|13 37
44 | 3110 | 3115 | 3023 | 44 09 104 22|14 34 4 | 3260 | 3266 | 3166 || 44 1.0 204 2.3 164 3.7

45 | 3113 | 3118 | 3025 {45 09|15 22|15 34 45 | 3263 | 3268 | 3169 || 45 1.0 | 105 24|15 3.7
46 | 3115 | 3120 | 3028 || 46 10106 22 |166 35 46 | 3265 | 3271 | 3171 || a6 1.0 | 1006 24 | 166 37
47 [ 3118 | 3123 | 3030 |{ 47 10107 22|17 35 47 | 3268 | 3273 | 3173 || 47 11| 107 24 (1.7 38
48 | 3120 | 3125 | 3033 | 48 1.0 108 23 |168 35 48 | 3270 | 3276 | 3176 || 48 1.1 | 108 24| %8 38
49 | 3123 | 3128 | 3035 || 49 10| 109 23|19 35 49 | 3273 | 3278 | 3178 |/ 49 11| 109 25|19 38

50 3125 | 31390 3037 {50 10| 10 231|170 35 50 3275 3281 3180 || 5.0 1.1 | 12«0 25| 170 3.8
51| 3128 | 3 133 | 3040 |f 52 11|11 23171 3% 51 | 3278 | 3283 | 3183 |[s1 11 na 25|11 38
52 13130 | 3135 | 3042 | 52 11|12 23 |1m2 3% 52 | 3280 | 3286 | 3185 |[ 52 12|n.2 25(1w2 39
5313133 | 3138 | 3044 || 53 11|13 24| 173 3% 53 | 3283 | 3288 | 3188 |53 12|13 25| w3 39
54 3135 3 140 3047 || 54 11|14 244|174 3% 54 3 285 3291 31990 || 54 12| 11.4 26 | 17:4 39

55 | 3138 | 3143 | 3049 || 55 11|15 24 |17-5 3% 55 | 3288 | 3293 | 319255 12|15 26|15 39
56 | 3140 | 3145 | 3052 | 56 12| 16 24|16 37 5 | 3290 | 3296 | 3195 || 56 13|16 26|16 40
57 | 3143 | 3148 | 3054 || 57 12| 1.7 24 |17 37 57 | 3293 | 3298 | 3197 |57 13|17 246|177 40
58 | 3145 | 3150 | 3056 || 5.8 1.2 |18 25178 37 58 | 3295 | 3301 | 3200 || 58 13|18 27|18 40
59 | 3148 | 3153 | 3059 || 5¢ 1.2 |19 25| 179 37 59 | 3298 | 3303 | 3202 || 59 13|19 227|179 40

60 | 3150 | 3155 | 3061 || 60 1.3 | 1200 2:5| 180 38 60 | 3300 | 3306 | 3204 )| 60 14| 2.0 27 | 180 41
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ANNEXURE 6 — INCREMENTS AND CORRECTIONS

4" INCREMENTS AND CORRECTION b
- : | | it . 2 = J li o | e o
4 PL?SJETSA ARIES MOONE :., Corre 3‘- Core ‘o; Corer 5 %FL?-"LS\:ZTS ARIES {MOON :;r Corre ’ ::ir Corre c';r LCarrt
e 3
s o r © ) Q i ‘;Y ? ’ v i . r $ I L ’ £l ' “ ’ ! » ’ 4 . ) £
O | 1200 | 1002 | G573 o0 DO e 085 o pa 00 - 1ise g2 110 | o G0 80 G6 (2 1
Ij1e03 {1004 | 0575 =1 0G| 601 051120 08 0l 11153 {1 1116 (o3 0400 &1 00 (120 11
02 | 1005 | 1007 | G577 [ 2 0O 62 Q5,12 02 02 : 1135 |1 1121 (102 ¢0 | 62 046 1222 11
03 | 1008 [ 1009 | 0560 | 53 00| 63 05 | L 09 03 ) 1156 {1 1123 03 00 43 06223 1
04 | 1014 ! 1032 o sB2 i 4 00 bea 05 0 1es 08 08 11ss 1 31125 o6 09| &4 D6 pEa 1l
05 {19013 ! 1015 | 0565 e 00 e 0425 09 05 | 1162 1 1128 005 00| &5 D625 14
056 | 1015 | 2017 | 2 5BT || o 00| ¢ D5 s DD 06 | 1185 ¢ 11 1130 06 01 | éw Db |1k 12
07 (1016 | 1019 | 2569 L o7 01, w7 03 27 19 711268 |1 1133 o7 01 67 06 [ 127 12
08 | 102¢ | 102 0892 e 01 s DS R 1D 1117001 11350 v 0Ll el G | e 12
09 | 1023 | 1074 . 0594 |09 01} &9 051129 19 09 | 1173 | 1 1137 G o8 03] ee 06 fuwe 32
10| 2025 | 1027 | 0597 [|2c 01| 30 05 |0 16| [0 ] 2278 | 1177 | 1180 1o 01 7¢ 06 |mo 12
1 1028 01829 [ 9398 ) 11 010 72 DS !ma 1o IN| 1178 | 1180 | 13142 {1 01l #1107 {na 12
1211030 1032|2001 {12 03] 32 05|n2 14 12 {1180 | 1162 | 1134 |22 01| 72 07 {p2 12
I3 1033 0 1034 § 1004 § 3 09 73 s fuey 19 13,1783 § 1185 | 1147 e 0l 73 07 (123 12
Ml 1e3s | 1037 01005 34 03] Be Do | 19 18 111685 | 13187 ¢ 1149 i 1 01 | T4 07 134 12
15 1 10358 | 1035 | 1008 25 01| ™6 04 |Des 19 15 { 1168 | 11390 § 1152 | 15 0l T3 07 (135 12
16 | 1oe0 ¢ 1082 | 10kt [ D1 7% 06 | Lk 1@ 16 1190 | 1392 0 1154 {16 01! 76 07 D¢ 17
17 11043 1 1044 | 1033 )13 01| 77 Qb D7 19 17 3 1193 | 1195 [ 1156 i1 (2 | 27 07 (D7 13
18 11was | 1047 | 1020 || 18 01| 74 Mjn'u 10 18 1196 § 1297 ) 1159 1 020 v 07 14 13
19 71638 | 1044 | 1018 {[ Ly 01| 79 04 139 19 19 1 11398 : 1200 | 1161 ff2-9 021 78 07 [ D9 13
20 1050 | 1052 [ lov2o ]l ae D2 ve 04w 14 20! 12001 1202 | 1164 | 2¢ 02 eo 07 1w 13
21 11093 | 1054 | 1623 [j2: @2 61 06 [ M1 14 2111203 | 1205 | 1166 SR @P e DT i 13
22 1 1055 1 1057 | 1028 (|22 g2 ez 002 11 22 i 1206 ;1207 | 1368l 22 92! 82 08z 13
23 1 1058 | 1099 1028 {23 02, &3 Do |13 1 23 12208 1210 | 1i7l iz 02 83 08 |y 13
20 | 1080 | 1GER | 10340 za 02 84 0b |14 10 2] { 1210 ¢ 1212 | 1273 |24 02 84 OB |16 13
25 | 1063 | 1064 | 10320 25 02 &5 0 |15 1 25 1213 , 1214 § 1175 125 Q2| v5 08 |15 13
26 1 1065 | 1067 | 1035 26 D2 86 6 |14 1 26 1215 | 1217 f 1Al e 021 8 08 |1 13
27 1 1oed 1065 | 1037 LoRT 02 ) 82 27 e 2 27 11238 | 1220 | 1180127 v2| 87 081y 13
28 {1670 Pr1amz | 1039 i re 02 | we 97 12 14 28 1220 (12221 118328 03] 8w 06|18 14
29 11073 | 1av4 | 1o0&2 éi 29 02 89 27 |les 14 29 01223 | 1225 {11851 2% D3| &s 08w 14
001075 | 1077 | 1044 ({30 02 % 07 (150 14 301225 | 1227 | 1187 [[36 3§ 90 048 150 14
3101078 | 1079 | 1047 (|32 22| %1 27 152 11 3l | 1228 | 1230 | 1190 131 03| 91 D& [153 14
32 11960 | 1082 |14 2 02 %2 07,152 11 32 0 123G [ 1232119210 93, 9z 08152 14
33,1083 | 1084 [ 1051133 gz 52 073 11 33121233 1125 [ 219510133 031 95 0935 14
34 0 1085 , 1 a7 ; 1G5 |} 3 g3 ) s 07 a5 12 33 | 2235 1237 | 1197 | 34 03 1 ¢ 09 15 14
35 1088 | LOBD | 1054 !a-} 03} %5 0715 12 3511238 11230 | 1199 |35 03 95 09135 14
36 | 108<C §1E92 [ 1054 |3 03, 90 07 | 12 3 | 1240 ; 1242 | 1202 | 3 03] 94 £9|156 14
37 11093 | 1094 | 108 P32 g3 sy 07|15y 12 37 1243 1 1235 1 1204 |37 03] e7 09|17 14
38 12095 [ 1097 | 1063 [ 38 030 96 07|38 12 38 11245 | 1247 [ 1207 |2 03| s8 05 |155 14
39 | 1098 j 1099 [ 1084 [§3% 03] %9 07 |159 12 39 | 1238 L 1250 | 12090 3% 04 we 084|159 15
40 1 2300 | 1102 | 1068 4 60 D3 360 08 100 12 40 1 1250 | 1252 | 1232 |] 40 04 100 0% 160 16
4101103 1 116 | 1074 43 D3 e 0B f1s 12 a1 [ 1263 | 128 1214 [ 41 D4 101 08 {181 Lh
42 11105 | 1107 [ 1073 42 D3 |2 08|12 12 42 11256 | 1257 L1216 |l a2 D4 |1mz 09 (w2 15
4311108 | 2109 | LO75 ) &3 D3 |l03 0B w12 43 ' 1258 | 1264 | 1218 |l 43 04 |10 D9 183 15
3401110 | 1112 | 1078 || 4¢ D3 {104 0B | Wea 312 44 | 1260 | 1262 | 1221} 44 04 |10 14 et 1S
45 (1103 | o1 1la ; 1080 || 45 33 |0z 08§ 165 12 45 | 1263 | 1265 ;1225 || 43 04 1S 10 1S L
46 | 1116 | 2127 | 1 DB2 || 46 03 {106 08 |16 12 46 | 1265 | 1267 | 1226 |l an 04 {108 10 | et 15
47 [ 1118 | 1119 | 1085 || 47 04 Loer 04 | Weer 13 47 | 1268 | 1279 1228 | &7 24 107 140 87 15
4B | 1324 | 1122 | 1ob7 |l 48 0 |dos 08 | e 13 48 | 1270 | 1272 {1230 fi 48 08 {108 LG WaE 15
A9 0 lizx | 1128 0 1090 || e 04 105 DB %9 13 39 | 1273 [ 1205 | 1233 ) 4s 05 [ 1es 10| %69 L6
S0 | 13128 1122 1092 % 04 10 03| 5 13 50 | 1276 [ 1217 | 1236 5w 0§ ine 10| me b
51 | 1228 ¢ 1122 | 1094 1051 04 .11 05 |31 13 5111278 | 1280 1 12384 s1 05 11 101wl 16
52 | 1130 f 1132 | 1097 [ 52 04 -z 081wz 13 52 | 1284 1 1282 1240 | 52 05 ne2 102 1e
53 | 1133 1135 | 1099 |53 04 ua3 08| w3 13 53 | 1283 | 1285 120259 05 ins 101 1lé
54 1 1135 | 1137 | 110z I S4 D411 09 M7e 13 54 | 285 ! 1267 | 12251 56 05 {4 10|18 16
55 11158 | 1140 | 1104 55 04 |15 09 f1ns 13 55 | 1288 | 1290 | 1247 | 5. 05 |u-s 19 |us 14
56 | 1140 § 1142 | 1106 /| 5% 02| £9 16 13 56 § 1290 | 1292 | 124 56 D& 1 L1fwms Ie
57 0 1143 | 1145 | 1109 ‘i 57 04 |17 04177 13 57 11293 | 1295 J 1252157 o5 iuy 1) |17 e
56 1 1145 | 1247 | 1112 ; 6 04 |10 03 { U8 13 58 {1296 | 1297 [ 1254 | s8 05 |ue 11 ]we 16
59 1 1138 | 1182 § 1113 i s9 04 e 051 13 59 1 1298 1300 [ L2597 i 59 D5 |1 L1 |79 1
60 | 1150 | 1132 | 1114 jf &0 05 120 05 )80 14 60 1 1300 | 1302 { 1259 |l e 06 |12 1] j13e 17
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